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ABSTRACT 
In this paper, a research regarding analysis of metocean data is done that includes two main 
parameters; wind and waves. The objective of this project is mainly to apply Coherence 
Function as the mechanism tool for frequency domain analysis of a linear system between 
wind and wave from the full scale metocean data of three platforms located in different 
operating field. From here we are able to determine the correlation of these environmental 
forces to estimate the significance frequency where these forces acts in linear functions in the 
system, thus identify the response of the platform structural members as we assume the inputs 
to be stationary. It is very crucial to determine the response of the structural members so that 
we can improve the platform design standards and also as approaches to standard 
maintenance procedures. This project will focus on the metocean data collected from each 
platform for different field operation; Dulang-B platform from Peninsular Malaysia 
Operation (PMO), Tukau platform form Sarawak Operation (SWO) and Samarang platform 
from Sabah Operation (SBO). This is to ensure that we are able to distinguish the 
environmental condition for each set of metocean data as well as the seasonal pattern. The 
measured data is analyzed using the assistance of mathematical software, PASW 18 in order 
to compute the complex algorithm involved. The results obtained show that the wind is not 
actually the major factor to generate the wave at specific platforms. It is estimated up to 30% 
only while other factors that contribute to generate wave are possibly the tidal effect, gravity 
pull or other parts of the sea. The coherency differs for platform at different operation field 
region, as well as for seasonal pattern. The highest coherency recorded is the interaction of 
wind and waves at Tukau during non monsoon season, where the interaction of both forces 
optimum at frequency O.lHz, while other platforms show a true non linear relationship of 
wind and waves. However during monsoon season shows the other way around where 
Dulang-B platform and Samarang shows a quite similar seasonal pattern, but slightly differs 
in the coherency range. 
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CHAPTER! 
INTRODUCTION 
1.1 Background of Study 
Nowadays, with rapid development of technology as well researches in engineering 
field had improved and created a firm base for oil industrial. As more oil platform is 
constructed for purpose of exploration, the structure design is vital in order to 
accomplish the mission along the process. Rather than concerning the basic loads 
such as dead loads and live loads for the structure design, offshore structure brings in 
more complexity in terms of force to be dealt. The environmental criteria need to be 
considered as natural forces such as wind, waves and current is somehow highly 
significance for the design calculation with mass coefficient and drag coefficient 
taken into account. 
Most of the platform structures in Malaysia currently are design based on API and 
PTS which is categorised as traditional, since PTS is established for almost 20 years 
back [6]. In general, two principal are considered durin'g the global design of 
structures. These are the storm (or extreme event) condition and the operational (or 
normal) condition. For the design purpose, extreme values associate with return 
periods of I 00 years are estimated to fulfil the requirement. A high level of data 
accuracy is essential for a proper design of a platform. 
Throughout these years, there is numerous time series analysis method is introduced. 
As a form of data manipulation, it has been richly develop for a wide assortment of 
application. These data are presented in amplitude domain, time domain and 
frequency domain. Later there will be two main parts for the result section in order to 
make a clear view of the findings. The first section is the results of the coherency for 
seasonal pattern. This section allows us to distinguish the seasonal pattern for a 
specific platform in a particular year. For the second section, it will be the results of 
the coherency for different operation field platform. From here we are able to 
compare the environmental condition of a different operation field. 
1 
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1.2 Problem Statement 
As we all know, wave, wind and current have been affecting the platform structure. 
These are the forces that are the most challenging factors for the designing stage of 
offshore structure, instead the basic design of the primary structure. The structure is to 
be designed to the extreme value of the natural forces and exceeding the limits, so that 
it will sustain due to the impact since we are not able to forecast or estimate the exact 
forces that will acting on the structure. However we are able to measure and 
determine to the highest possibility for the range of fluctuation of the wind and waves 
base on direct measure that actually can be done for I 00 years return period. 
The behaviour of every steel members of the structure especially at jacket, are acting 
due to wave forces, and wind forces. In order to determine the response of the 
structure members due to these natural forces, we have to study the similarities and 
the significance of these forces as the input signal into the system that will be analyse 
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Figure I: Schematic Representation of a Linear System 
The main objective is to apply Coherence Function as the mechanism tool for 
frequency domain analysis of a linear system between wind and wave from the full 
scale metocean data of three platforms located in different operating field. From here 
we are able to obtain the dominating factor from the environmental loads as well as 
the linearity between the interaction of wind and waves. Besides, we are able to 
distinguish the seasonal pattern of monsoon and non monsoon season for each 
platform and also the environmental factors of considering different operation field 
region in a specific season. 
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